Gardner and Gorton (1985 Plant Physiol 77: 540-543) demonstrated that the transaminase inhibitor gabaculine (5-amino-1,3-cyclohexadienylcarboxylic acid) inhibits the initial synthesis and resynthesis of spectro-
transaminase inhibitor gabaculine (5-amino-1,3-cyclohexadienylcarboxylic acid) inhibits the initial synthesis and resynthesis of spectrophotometrically detectable phytochrome in vivo. Quantitation of phytochrome protein by immunoblot analysis (10) indicated that gabaculine inhibits chromophore synthesis without affecting phytochrome apoprotein synthesis. Gabaculine is now proving to be a useful tool in the study of the biosynthesis of the phytochrome chromophore (3) .
The initial rationale for examining the effects of gabaculine on phytochrome biosynthesis was based on the observation that gabaculine was a potent inhibitor of Chl biosynthesis (4) and the assumption that phytochrome and Chl are both derived from a common intermediate, the porphyrin precursor ALA4. Another type of transaminase inhibitor, AFPA (12) , has also been found to be herbicidal (5) Chemicals and Light Sources. D,L-Gabaculine was purchased from Calbiochem-Behring Corp. and used in a water solution. 4-Amino-5-fluoropentanoic acid, also used in a water solution, was kindly provided by JE Powell and was synthesized as described by Silverman and Levy (13) . The structures of these compounds are shown in Figure 1 . Red light was obtained from a Leitz Prado slide projector through a Corion 660 nm interference filter (7).
RESULTS AND DISCUSSION Inhibition of Initial Phytochrome Synthesis and Resynthesis after Destruction in Peas. Net phytochrome synthesis occurs upon germination and development of an etiolated seedling and also when a plant is returned to the dark following light-induced destruction. Figure 2 indicates that initial phytochrome synthesis was completely inhibited by 1 mm AFPA, and resynthesis was inhibited by about 90% after 48 h in the dark. In this same experiment, Chl synthesis was completely inhibited by 1 mM AFPA (results not shown). Similar results were seen for the same concentration of gabaculine (8) .
Inhibition of Phytochrome Synthesis in Corn Seedlings. The effects of AFPA on phytochrome and Chl content of etiolated corn seedlings are shown in Figure 3 . As was observed in the case of pea seedlings, AFPA inhibited both phytochrome and Chl formation, and the degree of inhibition of Chl biosynthesis in corn coleoptiles was greater than the degree of inhibition of phytochrome formation. AFPA was also a more effective inhib- Inhibitors of Chl Biosynthesis Husked oat seeds were germinated on 1% agar containing 1 mm compound and grown in the dark for 4 d. Phytochrome content was then measured in vivo with a dual wavelength spectrophotometer, and a parallel sample was transferred to continuous white light for 24 h before extraction of Chl. Control samples had a phytochrome content of 0.161 A(AA)/g fresh weight.
Phytochrome Chlorophyll Content Content % of control Gabaculine 55 20 AFPA 10 4 itor of both pigments than was gabaculine (cf. with Fig. 3 Table  I the effects of AFPA on etiolated oat seedlings are compared with those of gabaculine. As was the case for corn, in oats AFPA was more effective than gabaculine on both phytochrome and Chl formation.
These results confirm those previously obtained with gabaculine (8) showing that both initial synthesis (oats, corn, peas) and resynthesis of phytochrome (peas) require de novo synthesis of chromophore. They also imply that the bulk of the phytochrome chromophore shares a common pathway with Chl through ALA. Gabaculine and AFPA represent, however, mechanistically distinct classes of transaminase inhibitors. Gabaculine inhibits bacterial y-aminobutyric acid-a-ketoglutaric acid transaminase (GABA-T) by forming a covalent adduct with the pyridoxal phosphate cofactor of the enzyme. This adduct can be released from the enzyme under denaturing conditions (11) . In contrast, 4-amino-5-halopentanoic acids such as AFPA are mechanism-based suicide inhibitors which covalently attack the active site of the enzyme to form a complex that is stable to denaturing conditions (14) . That both inhibitors are active on both phytochrome and Chl synthesis increases the mechanistic analogy between GABA-T and the enzyme that catalyzes the synthesis of ALA in higher plants.
Our interest is in using these inhibitors to probe the physiological consequences of the inhibition of phytochrome synthesis. In this respect, AFPA may have advantages over gabaculine. AFPA is usually more active in vivo, although it is not known whether this higher activity is due to a higher affinity for the enzyme or a greater metabolic stability in the plant. And its mechanism of inhibition by covalent modification of the enzyme may make it a useful affinity reagent for the identification of the polypeptides involved in ALA synthesis.
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